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Jul 13, 1999 



DOCUMENT- IDENTIFIER: US 5923871 A 

TITLE: Multifunctional execution unit having independently operable adder and 
mUltiplier 

Detailed Description Text (31) : 

Unpack blocks UNPCO 310, UNPCl 312 and UNPC2 314 perform 32 -bit operand selection when 
an operand is read from the register file 130. A double word containing 64 -bit data or 
two 32-bit data words are always read from the register file 130. A first data word is 
passed unchanged. The position of a second obligatory data word is set by an attribute 
from the control unit 120. The attribute selects the proper 32 bits of the operand. The 
32 selected 32 bits are shifted to the right of the data word. 

Detailed Description Text (62) : 

The multiple function execution unit 800 includes a first input register 830 and a 
second input register 840 for receiving operands and operation codes from the data 
multiplexers 143 and unpack circuits 144 shown in FIG. 1. The first input register 830 
receives a first operation code OPCODEl and A and B operands. The second input register 
receives a second operation code 0PC0DE2 and a C operand. Operand data and operation 
codes are applied from the first input register 830 to a bank of three operand buffers 
832, 834 and 836 only for simple (noncombined) operations. For combined operations, 
operand data and operation codes are applied only from the the first input register 830 
to a floating-point adder FPA or to a floating-point multiplier FMUL for first-level 
operations and from the second register 840 for second-level operations. 

Detailed Description Text (66) : 

The selection of operands and operation codes from the buffers 832, 834, 836, 842, 844, 
and 846 and from the input registers 830 and 840 is controlled by an input control 
circuit 850 which receives operation codes from the unpack circuits 144. The input 
control circuit 850 controls multiplexers A 852 and B 854 which select one of the A 
operands and one of the B operands from the buffers 832, 834, 836 and input register 
830. The input control circuit 850 also controls multiplexer OP 856 which selects one 
of the operation codes from the buffers 832, 834, 836 and input register 830. The input 
control circuit 850 also controls the multiplexer OP 856 to apply a second operation 
code from the buffers 842, 844, and 846 and from the input register 840. Accordingly, 
the input control circuit 850 may control the multiplexer OP 856 to apply either one 
operation code to both the floating point adder 810 and the floating point multiplier 
820 or to apply separate operation codes to the floating point adder 810 and the 
floating point multiplier 820. For the illustrative circuit, when all first-level 
operations have a duration of three clocks, the operation code 2 and the operand C for 
the second-level operation is taken only from the buffer 846. At the same time, the 
input register 840 and buffers 842 and 844 may store the operation code and the operand 
C of the combined operation which is started subsequently. 
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TITLE: Image processing apparatus using error diffusion technique 
Detailed Description Text (106) : 

Image binarization circuit 17 of the sixth embodiment includes, in addition to the 
first operation loop, a second operation loop including a binary image memory 27 for 
storing several lines of binarization result g (x, y) (1-bit data of 0 or 1) , a 
binarization average density weighting filter 28 for calculating a binarization result 
weighting average (binarization average density) Bave.sub.xy of the periphery of the 
pixel of interest (addition data with respect to the pixel of address (x, y) , the same 
applies hereinafter) , a multiplier 2 9 for applying an operation for carrying out a 
gamma correction with respect to binarization average error, and a subtracter 30 for 
calculating the difference between output Bave'.sub.xy from multiplier 29 and the input 
image data. Subtracted resultant data EBave.sub.xy from subtracter 30 and error weight 
data Eave.sub.xy from weighting filter 26 are applied to adder 21, so that binarization 
error is dispersed to peripheral pixels. Thus, the 8-bit continuous tone density data 
is converted into 1-bit binary data according to the density level by area gradation. 
The converted 1-bit binary data is printed onto a recording medium by printer 19 
(electronic photo printer or ink jet printer) . 

Detailed Description Text (108) : 

Referring to FIG. 32, operation panel 12 includes a display 71 for displaying 
information formed of liquid crystal, a ten key 72 for entering numerics, a start key 
73 for initiating operation of reading/copying/printing, a lamp 74 for indicating the 
operational state, a cursor key 75 for selecting one of the selection branches 
displayed on information display 71, a function key 76 for selecting one of the three 
selection branches displayed on display 71, and a reset key 77. 

Detailed Description Text (110) : 

Upon transition to a density adjustment mode on operation panel 12 by the user setting, 
a density set screen of 9 steps, for example, is shown on display 71 (step Sll in FIG. 
33). Simultaneously, "DARK" "AE" and "LIGHT" corresponding to F1-F3 of function key 76 
are displayed on the screen. The selection of "DARK" causes the .DELTA, cursor to be 
shifted one by one leftwards. The gamma characteristic is set so that the output image 
is darker than the central value. Selection of "LIGHT" causes the .DELTA, cursor to be 
shifted one by one rightwards. The gamma characteristic is set so that the output image 
is lighter than the central value. When "AE" is selected, the density will be 
automatically set to an optimum value according to the original (steps S12-S15) . 



DOCUMENT -IDENTIFIER: US 5838463 A 
TITLE : Binary image processor 



Detailed Description Text (10) : 

A threshold generator 35 generates, as the threshold value DT stored in the memory 16 
under the control of the CPU 8, a new threshold value THR for the given pixel 
determined by a pixel clock CKPX and a line clock CKLN generated by the signal 
controller 14. A binary image determining unit 36 compares the threshold value THR 
outputted from the threshold generator 3 5 with a data value EP outputted from the edge 
emphasis post -processing unit 28 in order to determine the image data of a document as 
the binary data corresponding to the black and white values of each pixel. In order to 
effectively control the data output, the data output controller 38 as constructed in 
accordance with the principles of the present invention receives the shading correction 
signal SHE outputted from the shading correction controller 22 and the edge emphasis 
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signal EGE outputted from the edge emphasis controller 24, and generates a latch clock 
LHCK in response to a data selecting signal DSS supplied from the signal controller 14 
under the control of the CPU 8. A data output unit 40 then outputs binary image data 
determined by the binary image determining unit 36 in accordance with the latch clock 
LHCK supplied from the data output controller 38 either to the DMA controller 12 when a 
mode selection signal T/C represents a transmission mode, or alternatively, to the TPH 
18 when the mode selection signal T/C represents a copy mode. 

Detailed Description Text (15) : 

FIG. 3 illustrates a detailed circuit diagram of the shading correction and edge 
emphasis processing unit 100 that comprises the operation unit 20, the shading 
correction controller 22 and the edge emphasis controller 24 as constructed in 
accordance with the principles of the present invention. The shading correction 
controller 22 and the edge emphasis controller 24 are part of the operation control 
signal generator 51 for generating first to forth operation control signals so as to 
control the operation unit 20 to execute the shading correction and the edge emphasis 
of an image. As shown in FIG. 3, the operation unit 20 is composed of a multiplexer 50 
for multiplexing between the local mask signal LMK outputted from the edge emphasis 
mask unit 3 0 of FIG. 2 and the digital signal ADC outputted from the ADC 6 of FIG. 1, 
and for generating selected data PB in accordance with the first operation control 
signal generated by the operation control signal generator 51; an operation selector 60 
for performing shift of a given bit for the output data RGO, and for generating shifted 
data in response to the first operation control signal generated by the operation 
control signal generator 51 so that the operation unit 20 could operate either as a 
multi-ter m adder for edge emphasis, or as a multiplier for shading correction; a first 
input register 52 for temporarily storing data PA outputted from the operation selector 
60 in accordance with a second operation control signal generated by the operation 
control signal generator 51; a second input register 54 for temporarily storing data PB 
selected and outputted from the multiplexer 50 in accordance with the third operation 
control signal generated by the operation control signal generator 51; an adder 56 for 
adding up the data stored temporarily in the first and second input registers 52 and 
54; and an output register 58 for temporarily storing the data added by the adder 56, 
and for outputting the data RGO in accordance with the fourth operation control signal 
generated by the operation control signal generator 51. 

Detailed Description Text (58) : 

FIG. 8A illustrates a detailed circuit diagram of the threshold generator 35, and FIG. 
8B is a diagram illustrating a 4. times. 4 threshold matrix embodied by the circuitry of 
the threshold generator 35. Referring to FIG. 8A, the threshold generator 35 is 
composed of four multiplexers 300, 302, 304 and 306 for receiving the threshold data 
value DT stored previously in the memory 16 by a given line unit in the half-tone 
process, with the threshold data value DT represented by threshold indexes t . sub . 0 
.about .t. sub. 3, t.sub.4 . about . t . sub . 7 , t.sub.8 . about . t . sub . 11 and t. sub. 12 
.about . t. sub. 15, and for selectively generating one of the received threshold indexes 
in response to a first selection signal; a multiplexer 308 for selecting a signal 
outputted from the multiplexers 300, 302, 304 and 306, and for generating the threshold 
value THR in response to a second selection signal; a first counter 310 for counting in 
response to the pixel clock CKPX outputted from the signal controller 14 and for 
generating the first selection signal to the selecting terminals SI of multiplexers 
300, 302, 304 and 306, so as to select a given threshold index of four multiplexers 
300, 302, 304 and 306; and a second counter 312 for counting in response to the line 
clock CKLN outputted from the signal controller 14 shown in FIG. 1 and for generating 
the second selection signal, so as to select one output from the four multiplexers 300, 
302, 304 and 306. 

Detailed Description Text (67) : 

The serial and parallel output units 3 50 and 3 52 are exclusively activated by the 
selection of the mode selecting signal T/C inputted through the I/O interface. A first 
clock terminals CKl of the serial and parallel output units 350 and 352 are used to 
latch the output of the binary image determining unit 36, A second clock terminals CK2 
of the serial and parallel output units 350 and 352 are used to generate a copy mode 
clock CPCK provided to the TPH 18 and a transmission requiring signal TRRQ provided to 
the DMA controller 12. A signal provided to the first clock terminals CKl is the latch 
clock LHCK outputted from the data output controller 38 as shown in FIG. 2. Thus, it 
can be understood that the latch clock LHCK becomes the shading correction signal SHE 
and the edge emphasis signal EGE. The delayer 354 delays the latch clock LHCK by 200 
nanosecond to produce the delayed latch clock DLHCK to the second clock terminals CK2 . 

CLAIMS : 
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1. A binary image processor in an image processing apparatus having an image sensor for 
reading an image, a converter for converting an electric signal read-out from said 
image sensor into image data, and a memory for storing a plurality of threshold indexes 
corresponding to each line unit of said image data, said binary image processor 
comprising : 

threshold generating means for generating a threshold value corresponding to each input 
pixel of said image data, said threshold generating means comprising first multiplexer 
means for multiplexing between said plurality of threshold indexes to produce a 
plurality of discrete values in accordance with a first selection signal, second 
multiplexer means for multiplexing between said plurality of discrete values to produce 
said threshold value corresponding to each input pixel of said image data in accordance 
with a second selection signal, and counter means for counting a pixel clock to produce 
said first selection signal and counting a line clock to produce said second selection 
signal; 

processing means coupled to receive said image data on a line-by-line basis, for 
correcting shading and emphasizing edge of said image data to produce processed data 
having said shading corrected and edge emphasized; and 

binarizing means for using half-tone processing to binarize each pixel of said 
processed data on a basis of said threshold value and generate binary data representing 
said image. 

2. The binary image processor as claimed in claim 1, wherein said first multiplexer 
means comprises a first multiplexer for multiplexing between a first group of said 
threshold indexes to produce a first discrete value in accordance with said first 
selection signal, a second multiplexer for multiplexing between a second group of said 
threshold indexes to produce a second discrete value in accordance with said first 
selection signal, a third multiplexer for multiplexing between a third group of said 
threshold indexes to produce a third discrete value in accordance with said first 
selection signal, a fourth multiplexer for multiplexing between a fourth group of said 
threshold indexes to produce a fourth discrete value in accordance with said first 
selection signal; and said second multiplexer means corresponds to a fifth multiplexer 
for multiplexing between said first, second, third and fourth discrete values to 
produce said threshold value in accordance with said second selection signal. 

3. The binary image processor as claimed in claim 1, wherein said binarizing means 
comprises : 

a binary image determining unit for making a comparison between each binary bit of said 
processed data having said shading corrected and said edge emphasized with said 
threshold value corresponding to said binary bit to determine whether said binary bit 
represents "black" or "white" pixel, and for generating said binary data representing 
said image ; and 

a data output unit for outputting said binary data representing said image for direct 
printing or distant transmission in response to a mode selection signal. 

5. The binary image processor as claimed in claim 3, wherein said data output unit 
comprises : 

a delay for providing a delayed latch clock by delaying a latch clock for a delayed 
period; 

a serial output unit clocked successively by said latch clock and said delayed latch 
clock, for transmitting said binary data serially to a thermal print head for direct 
printing when said mode selection signal represents a copy mode; and 

a parallel output unit clocked successively by said latch clock and said delayed latch 
clock, for transmitting said binary data parallel to another binary image processor 
when said mode selection signal represents a transmission mode. 

16. The binary image processor as claimed in claim 15, wherein said threshold 
generating means further comprises: 

means for receiving said plurality of threshold indexes stored in said memory 
corresponding to each line unit of said image data; 
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a first counter for counting a pixel clock to produce a first selection signal for 
controlling individual operation of said plurality of first multiplexers; and 

a second counter for counting a line clock to produce a second selection signal to 
control operation of said second multiplexer. 

18. The binary image processor as claimed in claim 17, wherein said edge emphasis mask 
unit comprises: 

means for storing edge emphasis weighting factors and for multiplying each pixel unit 
of said image data with a corresponding edge emphasis weighting factor to produce a 
plurality of multiplied data; and 

means for making a selection from said plurality of multiplied data and generating said 
edge emphasis data in response to said third control signal. 

25. The binary image processor as claimed in claim 24, wherein said data output means 
comprises : 

delay means for providing a delayed latch clock by delaying a latch clock for a delayed 
period; 

means clocked successively by said latch clock and said delayed latch clock, for 
transmitting said binary data serially to a thermal print head for direct printing when 
said mode selection signal represents a copy mode; and 

means clocked successively by said latch clock and said delayed latch clock, for 
transmitting said binary data parallelly to another binary image processor when said 
mode selection signal represents a transmission mode. 

33. The binary image processor as claimed in claim 32, wherein said data output means 
comprises : 

delay means for providing a delayed latch clock by delaying a latch clock for a delayed 
period; 

means clocked successively by said latch clock and said delayed latch clock, for 
transmitting said binary data serially to a thermal print head for direct printing when 
a mode selection signal represents a copy mode; and 

means clocked successively by said latch clock and said delayed latch clock, for 
transmitting said binary data in parallel to another binary image processor when said 
mode selection signal represents a transmission mode. 

38. The binary image processor as claimed in claim 37, wherein said data output means 
comprises: 

delay means for providing a delayed latch clock by delaying a latch clock for a delayed 
period; 

means clocked successively by said latch clock and said delayed latch clock, for 
transmitting said binary data serially to a thermal print head for direct printing when 
a mode selection signal represents a copy mode; and 

means clocked successively by said latch clock and said delayed latch clock, for 
transmitting said binary data parallelly to another binary image processor when said 
mode selection signal represents a transmission mode. 
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DOCUMENT- IDENTIFIER: US 5699459 A 

TITLE: Image compression device and a method of image compression 
Brief Summary Text (20) : 

In one embodiment of the invention, the image correction section includes: a first 
pixel value operation section for performing a predetermined operation based on a 
restored pixel value and at least one of an original pixel value and a corrected pixel 
value of a reference pixel present in a predetermined position in the processed block 
and outputting a result of the operation as a first pixel value; a second pixel value 
operation section for performing a correction process, based on the first pixel value, 
for an original pixel value of a target pixel present in a predetermined position of 
the target block corresponding to the reference pixel of the processed block and 
outputting a second pixel value; and selection means for selecting either the original 
pixel value of the reference pixel or the second pixel value and outputting the 
selected pixel value as a corrected pixel value of the target pixel . 

Brief Summary Text (24) : 

In still another embodiment of the invention, the first pixel value operation section 
is a subtracter for outputting a difference value between the restored pixel value and 
either the original pixel value or the corrected pixel value of the reference pixel; 
the first operation section is a multiplier for outputting a multiplied value obtained 
by multiplying the difference value by the correction coefficient K; the second 
operation section is an adder for outputting a value obtained by adding the multiplied 
value to the original pixel value of the target pixel; and the correction coefficient K 
has a value in the range of 0<K<1. 

Brief Summary Text (29) : 

In still another embodiment of the invention, the selection section outputs the second 
pixel value for the target pixel located at the block boundary, the correction process 
being performed for the target pixel by using the reference pixel, and outputs the 
original pixel value for any other pixel . 

Brief Summary Text (40) : 

In still another embodiment of the invention, the selection step is a step for 
outputting the second pixel value for the target pixel located at the block boundary, 
the correction process being performed for the target pixel by using the reference 
pixel, and for outputting the original pixel value for any other pixel. 

CLAIMS : 

2. An image compression device according to claim 1, wherein the image correction means 
comprises : 

first pixel value operation means for performing a predetermined operation based on a 
restored pixel value and at least one of an original pixel value and a corrected pixel 
value of a reference pixel present in a predetermined position in the processed block 
and outputting a result of the operation as a first pixel value; 

second pixel value operation means for performing a correction process, based on the 
first pixel value, for an original pixel value of a target pixel present in a 
predetermined position of the target block corresponding to the reference pixel of the 
processed block and outputting a second pixel value; and 

selection means for selecting either the original pixel value of the target pixel or 
the second pixel value and outputting the selected pixel value as a corrected pixel 
value of the target pixel . 

11. An image compression device according to claim 2, wherein the selection means 
outputs the second pixel value for the target pixel located at the block boundary, the 
correction process being performed for the target pixel by using the reference pixel, 
and outputs the original pixel value for any other pixel . 

22. A method of image compression according to claim 13, wherein the selection step is 
a step for outputting the second pixel value for the target pixel located at the block 
boundary, the correction process being performed for the target pixel by using the 
reference pixel, and for outputting the original pixel value for any other pixel. 
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DOCUMENT- IDENTIFIER: US 5119324 A 

TITLE: Apparatus and method for performing arithmetic functions in a computer system 
Brief Summary Text (19) : 

The adder in the preferred embodiment has a faster core processing speed than the 
multiplier . Specifically, in the preferred embodiment, the adder has a 25 nanosecond 
core and the multiplier has a 60 nanosecond core. As one aspect of the present 
invention, the adder and multiplier are coupled to allow loading of the multiplier wit 
a first and second operand in a first clock cycle of the first clock; performing a 
first operation in the multiplier core on the first and second operand in a second 
clock cycle of the first clock; loading the result of the first operation and a third 
operand in the adder and performing a second operation in the adder in a third clock 
cycle of the first clock; and unloading the result from the adder in a fourth clock 
cycle of the first clock. 

Detailed Description Text (86) : 

In a second aspect of the present invention, circuitry is provided to allow an 
operation in stage 4 914 of the pipeline to utilize data from stage 7 of the pipeline. 
To facilitate this feature, line 657 is coupled to provide the output data from, the 
adder (unloaded during stage 7) as one input to multiplexors 624-62 6. This has been 
termed "short chaining" in the system of the present invention. Selection of a 
particular input to multiplexors 624-626 is controlled by lines 627-629, respectively. 



DOCUMENT- IDENTIFIER: US 5053 986 A 

TITLE: Circuit for preservation of sign information in operations for comparison of the 
absolute value of operands 

Brief Summary Text (19) : 

The adder in the preferred embodiment has a faster core processing speed than the 
multiplier . Specifically, in the preferred embodiment, the adder has a 25 nanosecond 
core and the multiplier has a 60 nanosecond core. As one aspect of the present 
invention, the adder and multiplier are coupled to allow loading of the multiplier with 
a first and second operand in a first clock cycle of the first clock; performing a 
first operation in the multiplier core on the first and second operand in a second 
clock cycle of the first clock; loading the result of the first operation and a third 
operand in the adder and performing a second operation in the adder in a third clock 
cycle of the first clock; and unloading the result from the adder in a fourth clock 
cycle of the first clock. 

Detailed Description Text (85) : 

In a second aspect of the present invention, circuitry is provided to allow an 
operation in stage 4 914 of the pipeline to utilize data from stage 7 of the pipeline. 
To facilitate this feature, line 657 is coupled to provide the output data from the 
adder (unloaded during stage 7) as one input to multiplexors 624-626. This has been 
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termed "short chaining" in the system of the present invention. Selection of a 
particular input to multiplexors 624-626 is controlled by lines 627-629, respectively. 



DOCUMENT- IDENTIFIER: US 4979040 A 

TITLE: Decoder for subsampled video signal 

Detailed Description Text (4) : 

Line memories 42a-42d each constituting one horizontal scanning period delay circuit 
operate in response to a clock signal of 16.2 MHz have capacities half those of the 
one-line memories 24a-24d shown in FIG. 4. One-dimensional transversal filters 43a-43e 
are different in tap coefficient and circuit configuration from the transversal filters 
32a-32e shown in FIG. 4, Delay elements 33h, 33i and 33 j in one pixel unit, comprising 
the D type-FF, operate responsive to the clock signal of 16.2 MHz. The transversal 
filter 43a comprises a first operation circuit 44 for carrying out a filter operation 
in response to four successive pixel signals, a second operation circuit 45 for 
carrying out the filter operation in response to three successive pixel signals, tap 
coefficient multipliers 34a-34g comprising ROMs, adders 46 and 47, delay elements 48 
and 4 9 in the unit of one pixel, each comprising the D type-FF and operating in 
response to the clock signal of 16.2 MHz, and switches S4a, S4b and S4c switching for 
each one horizontal scanning period. 



5. The pixel signal interpolation device in accordance with claim 1, wherein said 
timing control means comprises selection means (S4a, S4b, S4c) connected to receive the 
(m+1) pixel signals delayed from said delay means for selecting the first or latter m 
pixel signals out of said delayed (m+1) pixel signals in response to the position of 
said pixel signal to be interpolated; and 

said second multiplication means receives said m pixel signals through said selection 
means . 

7. A pixel signal interpolation device (43a) responsive to pixel signals sampled based 
on interline offset subsampling for interpolating a pixel signal between said sampled 
pixel signals, comprising: 

m (m is an integer of 2 or more) cascaded delay means (33h, 33i, 33 j) for delaying said 
sampled pixel signals in response to a predetermined clock signal; 

(m+1) first multiplication means (34a, 34b, 34c, 34d) connected to receive (m+1) pixel 
signals delayed from said delay means for multiplying each of the (m+1) pixel signals 
by a predetermined first tap coefficient; 

first addition means (46) connected to outputs of said first multiplication means for 
adding output signals of said first multiplication means; 

selection means (S4a, S4b, S4c) connected to receive the (m+1) pixel signals delayed 
from said delay means for selecting the first or last m pixel signals out of said 
delayed (m+1) pixel signals in response to a position of said pixel signal to be 
interpolated; 

m second multiplication means (34e, 34f , 34g) connected to outputs of said selection 
means for multiplying each of the m pixel signals selected by said selection means by a 
predetermined second tap coefficient; 

second addition means (47) connected to outputs of said second multiplication means for 
adding output signals from said second multiplication means; and 
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mixing means (S5a) connected to outputs of said first and second addition means for 
mixing output signals from said first and second addition means in response to said 
clock signal. 

8. The pixel signal interpolation device in accordance with claim 7, wherein said 
selection means comprises m first switching means (S4a, S4b, S4c) each connected 
between an input and an output of each of said m delay means for operating responsive 
to the position of said pixel signal to be interpolated, and 

each of said second addition means is connected to an output of each of said first 
switching means. 

11. A MUSE decoder for decoding pixel signals sampled based on Multiple Sub-nyquist 
Sampling Encoding (MUSE) , and alternately receiving pixel signals each constituting at 
least two frames for forming one picture, said MUSE decoder comprising: 

interframe interpolation means (14) for interpolating pixel signals constituting a 
previous frame between pixel signals constituting a present frame on a horizontal 
scanning line; 

removing means (40) connected to an output of said interframe interpolation means for 
removing the pixel signals in said previous frame, interpolated by said interframe 
interpolation means; and 

pixel signal interpolation means (43a) connected to an output of said removing means 
for interpolating pixel signals to be interpolated between the remaining pixel signals 
in response to the remaining pixel signals in said present frame; wherein 

said pixel signal interpolation means comprises 

m (m is an integer of 2 or more) cascaded delay means (33h, 33i, 33 j) for delaying said 
remaining pixel signals, 

(m+1) first multiplication means (34a, 34b, 34c, 34d) connected to receive (m+1) pixel 
signals delayed by said delay means for multiplying each of the (m+1) pixel signals by 
a predetermined first tap coefficient, 

first addition means (46) connected to outputs of said first multiplication means for 
adding output signals of said first multiplication means, 

selection means (S4a, S4b, S4c) connected to receive the (m+1) pixel signals delayed by 
said delay means for selecting the first or latter m pixel signals out of said delayed 
(m+1) pixel signals in response to positions of said pixel signals to be interpolated, 

m second multiplication means (34e, 34f , 34g) connected to outputs of said selection 
means for multiplying each of the m pixel signals selected by said selection means by a 
predetermined second tap coefficient, 

second addition means (47) connected to outputs of said second multiplication means for 
adding output signals from said second multiplication means, and 

mixing means (S5a) connected to outputs of said first and second addition means for 
mixing output signals from said first and second addition means in response to said 
clock signal . 

12. The MUSE decoder in accordance with claim 11, wherein said selection means 
comprises m first switching means (S4a, S4b, s4c) connected between an input and an 
output of each said m delay means for operating responsive to the positions of said 
pixel signals to be interpolated, and 

each of said second addition means is connected to an output of each of said first 
switching means. 

16. A MUSE decoder for decoding pixel signals sampled based on Multiple Sub-nyquist 
Sampling Encoding (MUSE), comprising: 

distribution means (40, 41, 42a-42d ) connected to receive said sampled pixel signals 
for distributing said sampled pixel signals on n (n is an integer of 2 or more) 
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horizontal scanning lines constituting one picture; and 

n pixel signal interpolation means (43a-43e) connected to each of said distribution 
means for interpolating pixel signals to be interpolated between the sampled pixel 
signals on one horizontal scanning line; wherein 

said pixel signal interpolation means each comprises 

m (m is an integer of 2 or more) cascaded delay means (33h, 33i, 33 j ) responsive to a 
predetermined clock signal for delaying the sampled pixel signals distributed by said 
distribution means, 

(m+1) first multiplication means (34a, 34b, 34c, 34d) connected to receive (m+1) pixel 
signals delayed by said delay means for multiplying each of the (m+1) pixel signals by 
a predetermined first tap coefficient, 

first addition means (46) connected to outputs of said first multiplication means for 
adding output signals of said first multiplication means, 

selection means (S4a, S4b, S4c) connected to receive the (m+1) pixel signals delayed by 
said delay means for selecting the first or latter m pixel signals out of said delayed 
(m+1) pixel signals in response to positions of said pixel signals to be interpolated, 

m second multiplication means (34e, 34f, 34g) connected to outputs of said selection 
means for multiplying each of the m pixel signals selected by said selection means by a 
predetermined second tap coefficient, 

second addition means (47) connected to outputs of said second multiplication means for 
adding output signals from said second multiplication means, and 

mixing means (S5a) connected to outputs of said first and second addition means for 
mixing output signals from said first and second addition means in response to said 
clock signal . 

17. The MUSE decoder in accordance with claim 16, wherein said selection means is 
further controlled responsive to a position on the horizontal scanning line processed 
by said pixel signal interpolation means in which said selection means are provided. 
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